Structural determinants of lolitrems for inhibition of BK large conductance Ca2+-activated K+ channels.
Lolitrem B is an indole-diterpenoid neurotoxin which is the main causative agent of ryegrass staggers, an animal disease associated with tremors and incoordination. It is also a potent inhibitor of large conductance calcium-activated potassium (BK) channel activity (IC(50)=4 nM). Furthermore, we have recently shown that the motor function deficits induced by lolitrem B are specifically mediated by BK channels, making the toxin a valuable tool for investigating the molecular function and physiological roles of these channels. To determine what structural features of BK channel agents are required for high potency, the effect of lolitrem B and seven structurally-related lolitrems on BK channel activity has been measured. Concentration-responses and conductance-voltage (G-V) relationships were determined for each compound and related to the different structure types. This study has identified seven new BK channel inhibitors and has allowed the identification of two key structural features required for high potency BK channel activity by lolitrems.